In Ethiopia, Progress in Reducing Mother-to-Child-Transmission (PMTCT) of human immunodeficiency virus (HIV) is being curtailed by behavioral and cultural factors that continue to put unborn children at risk, and mother-to-child transmission is responsible for more than 90% of HIV infection in children. The objective of this study was to assess PMTCT services by examining knowledge about reducing vertical transmission among pregnant women. Methods: A multistaged sampling institution-based survey was conducted in 113 pregnant women in Arba Minch. Qualitative and quantitative data were obtained. Results: Of the 113 respondents, 89.4% were from Arba Minch, 43.4% were at least 25 years of age, 73.4% had formal education at primary level or above, 100% reported acceptance of voluntary counseling and testing, 92.0% were knowledgeable about mother-to-child transmission, and 90.3% were aware of the availability of the PMTCT service in the health facility. Of 74 HIV-positive women in PMTCT, only three (4.1%) had had skilled birth attendants at delivery. There was an unacceptable degree of loss of women from PMTCT. Maternal educational level had a statistical association with income (P , 0.001) and voluntary counseling and testing for pregnant women (P , 0.05). Factors that determined use of PMTCT included culture, socioeconomic status, and fear of stigma and discrimination. Conclusion: In the area studied, intervention to reduce mother-to-child transmission of HIV is failing to reach its goal. This is an alarming discovery requiring quick reconsideration and strengthening of preventive strategies at all levels.
Introduction
Since 1981, when acquired immunodeficiency syndrome (AIDS) first emerged, more than 25,000,000 people have died of AIDS-related diseases globally. Around 2.1 million men, women, and children lost their lives as a result of AIDS in 2007 alone. Currently, 33.2 million people of all age groups are living with human immunodeficiency virus (HIV). Sub-Saharan Africa remains the worst affected region in the global AIDS epidemic. Devastatingly, the epidemic has also impacted children, and has created an estimated 11.4 million orphans. According to a Joint United Nations Programme on HIV and AIDS report, the HIV epidemic in Africa is following divergent trends. 1 The Ethiopian Federal Ministry of Health has documented that "HIV was first detected in Ethiopia in 1984 and the first two AIDS cases were reported in 1986." 2 Based on data from sentinel antenatal care sites, the HIV/AIDS prevalence estimate for adult Ethiopians aged 15-49 years is 2.1%. 3 At the time of this study, there were 399 Progress in Reducing Mother-to-Child-Transmission (PMTCT) sites located around the country. Of these, 63 (15.6%) are found in the Southern Nations, Nationalities and Peoples' Region and four are located in the Gamo Goffa Zone. 4 It is estimated that 800,000 infants were infected with HIV via mother-to-child transmission in 2001, almost 90% of them in Sub-Saharan Africa. 5 The increasing number of women living with HIV worldwide makes prevention critical, not only for the sake of women's health but also to reduce future HIV infection among infants in sub-Saharan Africa, where half the female population is of childbearing age. 6 There are factors that determine the awareness of pregnant women about voluntary counseling and testing services. Although voluntary counseling and testing is widely accepted, there are progressive and unacceptable losses to follow-up of 55%, 68%, and 70% of HIV-positive mothers during the antenatal period, delivery, and first postnatal visits, respectively. Moreover, a great majority of deliveries occur at peripheral sites where PMTCT is not available, 7 and it has been reported that antenatal clients aged 15-24 years have the highest prevalence (5.6%) of all age groups in Ethiopia. 8 A study done in the Temeke district, Tanzania, showed that one of the factors that determines prenatal HIV testing for PMTCT was awareness of pregnant women about the program. 9 In another similar study done in Ethiopia, mothers from Addis Ababa with a secondary educational level or above were found to be more knowledgeable about mother-to-child transmission and PMTCT, while only a very small proportion knew about elective caesarean section as a preventive method. 10 Globally, as few as one-third of deliveries are taking place in health facilities, and up to around 60 million women each year are attended by an unskilled birth attendant or nobody at all at delivery. 11 In Ethiopia, a larger percentage of teenage mothers report home delivery, which is mainly due to a poor socioeconomic background and illiteracy. 12 The rate of transmission of HIV from pregnant women to their babies has decreased to less than 2% in industrialized countries. Despite these isolated successes, access to PMTCT services remains unsatisfactorily low in many countries, with only about 2% of women globally who qualify for PMTCT services being able to access it. This is either because they do not know their HIV status or because PMTCT interventions are not available to them. Without intervention, the risk of transmission remains high. 13 In Ethiopia, there are no reliable and comprehensive data on mother-to-child transmission, and the only relevant study performed to date has crudely estimated the rate of vertical transmission among HIV-infected pregnant women to be over 29%. While no reliable information is available on mother-to-child transmission of HIV, all major protective parameters during pregnancy and delivery, including availability of family planning services, provision of antiretroviral drugs to mothers and their newborns, safe delivery, and counseling and support regarding infant feeding are deficient in Ethiopia. 14 The World Health Organisation recommends "exclusive breast-feeding by HIV-infected mothers in countries with high infant mortality rates where replacement feeding is generally not affordable feasible, acceptable, sustainable or safe, as in much of Ethiopia." 15 Health facility-based deliveries were significantly lower among mothers in rural areas compared with those in the urban setting." 16 Similarly, analysis of PMTCT services in three Sub-Saharan African countries has shown that "the percentage of HIV-positive women missed by the PMTCT program was 17% in Kenya, 57% in Ethiopia, and 58% in Zimbabwe." 17 Therefore, we conducted this study to assess the effectiveness of PMTCT services, with emphasis on the level of antenatal/voluntary counseling and testing/ delivery/ antiretroviral service uptake by HIV-positive pregnant women attending public health facilities in Arba Minch in the Southern Nations, Nationalities and Peoples' Regional State.
Materials and methods
This study was conducted in two public health facilities, ie, a district hospital and a health center in Arba Minch, the capital of Gamo Goffa zone, from April 1 to June 30, 2009. This town has an estimated 120,000 residents. The two facilities are well organized in terms of resources to run PMTCT services. These facilities are providing services to more than 1.5 million inhabitants in the area.
A descriptive, institution-based, cross-sectional study design was used, and facilities were selected using multistage sampling. The sample size was determined using the formula for cross-sectional studies, 18 with the expected population proportion at 50% at 95% confidence intervals [CI] . Accordingly, a total sample size of 113 was considered. Both quantitative and qualitative data were obtained. The quantitative method comprised a pretested and well structured questionnaire for pregnant women attending antenatal care and review of labor and delivery records of women enrolled in PMTCT. The qualitative data were obtained using two of eight focus group discussion participants who were health workers from each health facility and were currently working in and around PMTCT service in the facilities. Focus group participants were selected based on a set of selection criteria for homogeneity.
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Data were cleaned, edited, and entered into a computer and analyzed using the Statistical Package for Social Sciences Version 14.0 (SPSS Inc, Chicago, IL). The focus group discussion was recorded using a digital sound recorder, translated into the English language, and then transcribed. Finally, after thematic areas were outlined based on the variables, direct quotations were used to explain issues that were not addressed in the questionnaire.
Data were collected after obtaining ethical approval from the Faculty of Medicine and Primary Health Care, Trinity College, Dublin, Ireland, followed by the Southern Nations, Nationalities and Peoples' Regional Health Bureau, and written consent if applicable. Verbal consent was obtained from all the study participants.
Results
A total of 113 pregnant women participated in this study, with a 100% response rate. Fifty-seven percent of the women were from Arba Minch township while the rest were from neighboring villages. In terms of location of antenatal care, 43% attended Arba Minch Hospital and 57% attended the Health Center. Forty-nine women (43.5%) were over the age of 25 years, 34 (30.1%) were aged 15-19 years, and 30 were aged 20-24 years (26.5%). Of the total number of women, 30 (26.5%) were in employment, of whom 16 (53.3%) were public employees and the remaining 14 (46.7%) were self-employed, with a considerable proportion being unemployed (83, 73.5%). Results for educational status showed that most of the women had had a formal education (83, 73.5%), of whom 15 (18.1%) had a college diploma, 37 (44.6%) had attended to the level of junior secondary school (grade 7-8), and 31 (37.3%) had attained a primary level of schooling (grade 1-6). The remaining 30 (26.5%) were uneducated. With regard to monthly income, 35 (31.0%) of the women had a monthly income of less than 320 Ethiopian Birr, with the highest income group earning 752-7168 Ethiopian Birr per month (Table 1) . All of the study participants understood that testing blood for HIV is essential for pregnant women, but very few understood the rationale for this. Fifty-eight women (51.3%) said it was important to "know self " and 31 (27.4%) said "to know self, prevent the transmission to the fetus/child and to take the necessary precautions in my future life." In total, 104 (92.0%) women knew that HIV can be transmitted from an infected woman to her unborn child, and 102 (90.3%) knew that PMTCT services were available in the health facilities. Twenty-seven (26.5%) women recalled only two of the known preventive measures advocated by PMTCT services, ie, use of available prophylactic antiretroviral therapy and avoiding breast-feeding of a newborn baby. Meanwhile, 20 (17.7%) women explained that mother-to-child transmission of HIV could be prevented solely by avoiding breast-feeding and 17 (15.0%) were aware that delivery in a health facility, use of available antiretroviral therapy, and avoiding breastfeeding were all measures that could prevent mother-to-child transmission of HIV. In summary, only seven (6.2%) of the participating pregnant women were fully knowledgeable about PMTCT services (Figure 1 ).
No statistical association between maternal educational level and knowledge of availability of PMTCT services at health facilities was found (P = 0.549, 95% CI). In contrast, the maternal education level was significantly associated with monthly income and knowledge about the importance of voluntary counseling and testing for HIV, with P values of 0.000 and 0.021, 95% CI, respectively (Tables 3 and 4) .
Regarding attitudes, 110 (97.3%) responded positively to advice given by health workers, and had either already undergone or were willing to undergo HIV testing. Eightyfour (74.3%) women were willing to give advice to any HIVpositive pregnant woman regarding the availability of PMTCT services and the importance of follow-up, while 26 (23.0%) stated they would never attempt to do so ( Table 1) .
The review of secondary data for Arba Minch Hospital revealed that during the previous Ethiopian fiscal year (ie, 2007) , a total of 35 HIV-positive pregnant women were recorded as attending the antenatal clinic, who were then enrolled as PMTCT clients and put on antiretroviral therapy. When examining the PMTCT register for labor and delivery, there were 26 deliveries for HIV-positive women. However, submit your manuscript | www.dovepress.com Dovepress Dovepress none of the mothers who were registered in the PMTCT at the antenatal clinic had given birth at this health facility.
The verbatim response of one of the focus group discussion participants to the question "Do all HIV-positive pregnant women who were enrolled in PMTCT service at the antenatal clinic come to your facility for delivery?" was: "No, because first, fear of the women in labor to be seen by their accompanying relatives, friends or neighbors, and secondly, they frequently change their address, as many of them are from a low socio-economic background and they can't afford the service charge for delivery."
To the question "Have you tried to reach those women who were lost from PMTCT and institutional delivery?" one response was: "We should have at least tried to contact any dropouts according to their contact address details or we could have called via telephone or even walked to their residence."
The HIV-positive women not enrolled for PMTCT who gave birth in the hospital either came from different health facilities in the town, health facilities from out of town, or were newly diagnosed at the hospital using providerinitiated HIV counseling and testing when they appeared at the hospital with labor pains. Nothing is known about the outcomes for those women diagnosed as HIV-positive during antenatal visits who did not return to the hospital to give birth. One focus group participant said: "If there were well certified community health workers in the town, a community networking strategy could be established and it would have been more easier for health workers to find defaulting women."
Monitoring of PMTCT was not good, according to one of the focus group participants: "The work of departments involved in PMTCT such as the ANC, antiretroviral therapy, PMTCT and labor and delivery rooms should have regular feedback on the updates of their activity. But this is not happening in our hospital." The fact that the 26 women who came in with labor pains for delivery at the facility were diagnosed after provider-initiated HIV counseling and testing suggests clearly that HIV is a problem in pregnant women (Table 2) .
Likewise, at the Arba Minch Health Center, there were 39 HIV-positive pregnancies diagnosed at the antenatal clinic, who were then enrolled as PMTCT clients and put on antiretroviral therapy. Examination of the PMTCT register from the labor and delivery ward showed that there were five HIV-positive deliveries, of which only three were for pregnant women enrolled at the PMTCT service during their pregnancies. In the health center, no information was available about the women who were diagnosed as HIV-positive and enrolled in PMTCT and the mothers' support group but did not return to the health center for delivery.
Regarding the overall effectiveness of the implementation of the prevention program, a participant from the Arba Minch Health Center said: "It is now five years since we've started PMTCT. But after five years of intervention period, as far as HIV free children born to HIV positive women is concerned, only four children were declared HIV free, which is very little."
Discussion
In this study, it is demonstrated clearly that voluntary counseling and testing is acceptable to pregnant women and well adopted by study participants. Correspondingly, 110 (97.3%) of the pregnant participants in this study had undergone voluntary counseling and testing or had agreed to do so at the time of the study. The high level of awareness of voluntary counseling and testing and its uptake among our participants was different from that reported 
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by Amberbir et al, 19 but consistent with a report from the Ethiopian HIV/AIDS Prevention and Control Office. 20 Our study findings are comparable with those of similar studies in Malawi (96%), 8 Addis Ababa (76.8%), 10 and Abidjan, Cote d'Ivoire (80.1%). 21 Women's knowledge about the possibility of transmission of HIV from an infected woman to her fetus is incompatible with their knowledge of why voluntary counseling and testing is important in pregnancy. Pregnant women who responded that they should have testing for the sake of knowing their own HIV status did not show an understanding of the importance of voluntary counseling and testing during pregnancy. This indicates that women need to be well informed about the possibility of transmission of HIV across the placental barrier to increase their confidence in voluntary counseling and testing.
In this study, women with a primary educational background and above were found to be more knowledgeable about the importance of HIV testing in pregnant women and PMTCT. This finding is consistent with the findings of a study by Jebessa and Teka. 10 Acceptance of voluntary counseling and testing in this study was 100%, which is consistent with the results of research in other developing countries. 22 Comprehensive knowledge about HIV is critical for effective implementation of PMTCT programs in pregnant populations of women. A greater proportion of the study population had demonstrated knowledge about transmission of HIV from an infected mother to her baby (90.3%), and these findings are comparable with the findings of 80.0% and 89.8% in two studies conducted in Ethiopia. 9, 11 A unique finding in this study was that 90.3% of women were aware of the availability of PMTCT services, which is quite high when compared with the finding of 20.0% from the same facilities in 2003. 8 Antenatal care coverage has reached nearly half of the pregnant population nationally, and of these, only 16% of births are attended by skilled personnel. 2 In a study conducted in north Gondar, located in north-western Ethiopia, maternal educational level was found to be a strong predictor of preference for place of delivery. 23 However, this appears to be contrary to the findings among pregnant HIV-positive women in this study. Cultural influences, poor socioeconomic status, and fear of the stigma associated with an HIV-positive status are factors that influence choice of delivery location, irrespective of maternal educational level.
The revised Health Sector Development Plan III of Ethiopia 3 envisages a new strategy for boosting health service coverage using a health extension program. This program involves training female health extension workers to work in the rural villages, with 16 specific health packages that are considered essential for improving the health conditions of a rural community. Since its implementation, it is being seen that the health extension workers are changing the health-seeking knowledge and behavior of the community and improving the health status of the rural population they serve. This is making a remarkable contribution to achieving the objectives of Health Sector Development Plan III and the Millennium Development Goals. This strategy, if applied in urban settings, where HIV prevalence is as high as 10.5%, 2 could benefit the urban poor and could help trace women lost from PMTCT. Therefore, there is a need to scale up the health extension program to urban settings. In the focus group discussion component of this study, it was clearly stated that urban health extension workers could help in approaching women who had disappeared from PMTCT follow-up in their homes.
A woman in labor being accompanied by older relatives and neighbors until the newborn's umbilical cord is buried is a very common tradition throughout Ethiopia. The fear of being seen by relatives and friends while taking antiretroviral tablets is one of the reasons why they do not return for an institutional delivery. Therefore, home deliveries are seen as an excuse to avoid the stigma and risk of marital breakdown associated with disclosure of an HIV-positive status. The preference of women for traditional birth attendants is not irrational. When a woman goes into labor, traditional birth attendants can be accessed easily, immediately, and with minimal fees for service, and provide psychological support to help the woman to remain comfortable during the birthing process.
Review of records revealed that there were 74 HIVpositive pregnancies diagnosed (35 at hospital and 39 at the health center) and integrated into PMTCT services. Meanwhile, there were only 31 HIV-positive deliveries at both health facilities. An alarming finding of this study was that only three (4.1%) of the 74 HIV-positive women registered for PMTCT services returned to the health facility for an institutional delivery where pediatric antiretroviral therapy could have been provided for their babies. The remaining 71 (95.9%) of HIV-positive women who might have received antiretroviral therapy and had a routine follow-up did not return for an institutional delivery, and nothing is known about the outcomes of those pregnancies or the HIV status of the newborns. This wide gap between the number of women involved in the PMTCT service, including follow-up, and those who return for delivery as expected must be addressed.
The quality and effectiveness of PMTCT services should be assessed on the basis of the number of mother-child pairs who are receiving consistent follow-up and antiretroviral treatment, and the number of confirmed HIV-negative children born to HIV-positive women. Identification of HIV-positive pregnancies and linking them to antiretroviral therapy and follow-up alone cannot be sufficient for effectiveness of PMTCT program. This is one of the major findings of this paper, highlighting new knowledge about PMTCT services in Arba Minch. Meticulous scrutiny of existing PMTCT strategies in the Zone, Woreda and Region is mandatory to scale up PMTCT services. Without prompt attention, the catastrophic loss of the most disadvantaged part of our population, ie, women and children, will be inevitable.
